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The code has been delivered to the Army Research Laboratory (ARL), and successfully compared with data measured by ARL. 

20001122 075 
14. SUBJECT TERMS 

fast multipole method 

17. SECURITY 
CLASSIFICATION 

OR REPORT 
UNCLASSIFIED 

18. SECURITY 
CLASSIFICATION 

ON THIS PAGE 
UNCLASSIFIED 

19. SECURITY 
CLASSIFICATION 

OF ABSTRACT 
UNCLASSDTED 

15. NUMBER OF PAGES 
2 

16. PRICE CODE 

20. LIMnATIONOF 
ABSTRACT 

VL 

'::.,^^mSJ 



I. List of Manuscripts Submitted/Published under ARO Support 

N. Geng, A. Sullivan and L. Carin, "Multilevel fast-multipole algorithm for scattering 
from conducting targets above or embedded in a lossy half space," IEEE Trans. 
Geoscience and Remote Sensing, Vol. 38 Issue: 4 Part: 1 , July 2000 

N. Geng, A. Sullivan and L. Carin, "Fast multipole method analysis of scattering from a 
three-dimensional target in a half-space environment," submitted to the IEEE Trans. 
Antennas Propagation 

J. He, A. Sullivan and L. Carin, "Multi-level fast multipole algorithm for general 
dielectric targets in the presence of a lossy half space," submitted to Radio Science 

II. Scientific Personnel 

Faculty: Lawrence Carin (PI) 
Students: Jiangqi He 
Post-doc: Traian Dogaru 

III. Invention Reports 

None 

IV. Scientific Progress and Accomplishments 

Over the last year of funding significant progress has been made on both signal 
processing and electromagnetic modeling. Considering first the modeling, we have 
developed a fast multipole method (FMM) simulator for electrically large targets 
embedded in a half-space region (i.e., for targets in the vicinity of soil). The model is 
applicable to very general targets, including buried or surface unexploded ordnance 
(UXO), vehicles and weapons. The model is also applicable for simulating the scattered 
fields from fiducial targets (trihedrals) placed above soil, these models playing a critical 
role in the calibration of foliage penetrating (FOPEN) radar systems, such as the ARL 
BoomSAR. In the future we will apply the FMM model for calibration of the BoomSAR, 
with this playing a critical role in the development of automatic target recognition 
algorithms for FOPEN systems. 

V. Technology Transfer 

The research reported here has been undertaken in close collaboration with the Army 
Research Laboratory (ARL), Adelphi, MD. The FMM modeling algorithms have been 
transition to ARL, and are being used routinely by ARL personnel. The same is true of 
the aforementioned signal processing algorithms. 


